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(54) Overhead gripping and conveying system for sheets of glass 



(57) In an overhead gripping and conveying system 
(1 ) for sheets (2) of glass, a gripping device (7) with mov- 
able suction cups is operated by an overhead actuating 
device (8) wherein respective powered carriages (9) run 



along two straight, parallel, transversely spaced guides 
(10), and are connected to each other by a rigid structure 
(12) defined by a single straight, cylindrical tubular 
member (12) with a constant cross section. 
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Description 

[0001] The present invention relates to an overhead 
gripping and conveying system for sheets of glass. 
[0002] For transferring sheets of glass, e.g. to and 
from stores where the sheets are normally positioned 
on edge and slightly tilted on fixed supporting structures, 
overhead gripping and conveying systems are used 
comprising a normally suction cup type gripping device 
for engaging the sheets for transfer, and an actuating 
device for operating the gripping device. 
[0003] In most applications, the actuating device com- 
prises two powered carriages running along respective 
parallel, transversely spaced rails; and a supporting 
structure or frame extending between the carriages and 
normally made of welded sections and flats. 
[0004] Though used, known actuating devices of the 
above type are unsatisfactory in terms of reducing grip- 
ping and transfer time, by being extremely heavy and 
increasing in weight alongside an increase in the dis- 
tance between the rails, and therefore cannot be used 
in applications calling for fast acceleration and/or decel- 
eration and high traveling speeds combined with low 
power consumption. 

[0005] Known actuating devices also take a long time 
to produce, owing to the various component parts of the 
supporting structure having to be prepared, assembled 
and connected integrally to one another and to the re- 
spective carriages. 

[0006] Finally, the actuating device and conveying 
system as a whole are particularly bulky, and therefore 
pose installation and, above all, transport difficulties, to 
the extent that, following assembly and testing, normally 
carried out at the maker's, they must be dismantled and 
reassembled and wired at the user plant, all of which 
involves a great deal of time and cost. 
[0007] As regards the gripping device, this normally 
comprises a number of suction cups fixed to a common 
frame connected to the supporting structure by a pivot 
enabling the frame to be rotated about a vertical axis by 
dedicated actuating assemblies. The pivot and actuat- 
ing assemblies further increase not only the cost but al- 
so the weight of the conveying system, thus limiting any 
increase in traveling speed and acceleration/decelera- 
tion at the approach, gripping, and transfer stages. Po- 
sitioning the suction cups is particularly time-consum- 
ing, as, in most cases, this calls for first rotating the 
frame 1 80° about said vertical axis, which must be per- 
formed at relatively low speed to prevent rocking the 
frame and generating stress affecting the stability of the 
actuating device as a whole. 

[0008] It is an object of the present invention to pro- 
vide an overhead gripping and conveying system for 
sheets of glass, which is lightweight, compact and, at 
the same time, cheap and easy to produce. 
[0009] According to the present invention, there is 
provided an overhead gripping and conveying system 
for sheets of glass, the system comprising gripping 
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means for engaging a sheet for transfer; and overhead 
actuating means for operating said gripping means, and 
in turn comprising two straight, parallel, transversely 
spaced guides, a carriage running along each of said 
5 straight guides, and a rigid structure connecting said 
carriages to each other; characterized in that said rigid 
structure comprises a single straight, cylindrical tubular 
member, 

[0010] A non-limiting embodiment of the invention will 
10 be described by way of example with reference to the 
accompanying drawings, in which: 

Figure 1 shows a partial side view of a preferred 
embodiment of the overhead system for gripping 
'5 and conveying sheets of glass according to the 
present invention; 

Figure 2 shows a larger-scale section, with parts re- 
moved for clarity, along line ll-ll in Figure 1 ; 
Figure 3 shows a much larger-scale section along 
20 line Ill-Ill in Figure 2. 

[0011] Number 1 in Figures 1 and 2 indicates an over- 
head system for gripping and conveying sheets of glass 
2toorfrom. in the example shown, a floor-mounted sup- 

25 port 3 shown partly in Figure 2 and comprising two up- 
wardly-converging supporting surfaces 4 and 5. 
[0012] System 1 comprises a gripping device 7 for 
gripping sheets 2 and described in detail later on; and 
an actuating device 8 for operating gripping device 7. 

30 [0013] Device 8 comprises two powered carriages 9 
running along respective parallel, transversely spaced, 
overhead rails 1 0 extending in a raised position with re- 
spect to support 3. Each carriage 9 is moved along re- 
spective rail 1 0 by a respective known motor reducer 1 1 , 

35 and is connected integrally to the other carriage 9 by a 
single cylindrical tubular beam 12, which has a constant 
circular cross section, has a respective axis of symmetry 

13 perpendicular to rails 10, and is connected integrally 
to carriages 9 by a number of bolts 1 5, only one of which 

40 is shown in Figure 1 . 

[0014] In the example shown, beam 12 is defined by 
two commercial, circular-section, constant-thickness, 
tubular bodies 1 6, which are each made in one piece of 
metal material, are aligned with each other, are welded 

45 at the ends facing carriages 9 with respective outer 
flanges 14 connected to the carriages by bolts 15, and 
are welded at the adjacent inner ends with respective 
flanges 1 8. Flanges 1 8 are the same as flanges 1 4, are 
welded to respective bodies 16, and are connected in- 

so tegrally to each other by a number of bolts 19 extending 
through respective peripheral holes formed through 
flanges 18. In a variation not shown, beam 12 comprises 
asingle one-piece body 1 6 of metal material, the flanges 

1 4 and 1 8 of which are connected directly to carriages 9. 
55 [0015] With reference to Figure 1 and particularly Fig- 
ure 2, beam 12 also comprises two diametrically-oppo- 
site, tubular metal brackets 20, which extend the full 
length of beam 12, perpendicularly to rails 10, and are 
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welded integrally to beam 12. More specifically, each 
bracket 20 has a triangular cross section , and comprises 
a top wall 21 defined upwards by aflat elongated surface 
lying in a horizontal plane parallel to rails 1 0 and in turn 
defining a rail for a powered carriage 23 movable axially 
along beam 12. 

[0016] With reference to Figure 2, carriage 23 com- 
prises a U-shaped frame 24 surrounding the underside 
of beam 12 and in turn comprising a bottom portion 25, 
and two lateral portions 26 (Figure 2) located on oppo- 
site sides of beam 1 2 and each supporting two or more 
wheels 27 (only one shown in Figure 2) rolled along rel- 
ative wall 21 by a respective known motor reducer 28 
housed inside frame 24. 

[0017] Each lateral portion 26 is also fitted in rotary 
manner with two or more idle, lateral-counterbalance 
wheels 29, which roll along a relative rolling track de- 
fined by a sloping lateral wall 30 of relative bracket 20. 
[0018] With reference to Figures 1 and2, gripping de- 
vice 7 is suspended from carriage 23, and comprises a 
frame 32, which supports a number of suction cup heads 
33 forming part of device 7, and in turn comprises two 
flat portions 32a and 32b connected to each other by a 
hinge 32c to rotate with respect to each other between 
an open work position, in which the portions are aligned 
as shown in Figure 2, and a rest position in which the 
two portions are folded one over the other. Frame 32 is 
connected to carriage 23 by a known powered telescop- 
ic joint 34 having a respective vertical axis 35 and com- 
prising a fixed hollow shaft 36 connected integrally to 
portion 25 of carriage 23 and coaxial with axis 35, and 
a movable shaft 37 connected in angularly fixed manner 
to fixed shaft 36 and movable axially by means of a re- 
spective motor 38. Frame 32 is connected to a bottom 
end portion of shaft 37 by a hinge 40 having a hinge axis 
41 (Figure 2) perpendicular to axis 35, and is swung 
about axis 41 under the control of a known actuating 
assembly 42 comprising a drive motor 43. 
[001 9] With reference to Figure 2 and particularly Fig- 
ure 3, each suction head 33 comprises a suction cup 
44; and a connecting body 45, to which a straight, hollow 
supporting arm 46 connecting suction cup 44 to a suc- 
tion unit (not shown) is connected in axially sliding man- 
ner via the interposition of a helical compression spring 
47 wound about arm 46. Connecting body 45 is hinged 
to a fork 48a, integral with frame 32, by a hinge pin 48 
perpendicular to axis 41 , so as to rotate, with respect to 
frame 32, between two limit angular work positions sub- 
stantially 1 80° apart (Figure 3) - wherein arm 46 extends 
perpendicular to axis 41 and to pin 48, and suction cup 
44 engages and retains a sheet 2 for transfer - and 
through a rest or head 33 cutout position wherein the 
arm 46 extends parallel to axis 41 , and head 33 is 
housed inside frame 32 to avoid interfering with the 
sheet 2 gripped by the other heads 33 in the work posi- 
tion. Each body 45 and respective suction cup 44 are 
rotated about the axis of pin 48 between the above po- 
sitions by a respective powered actuating assembly 50 
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comprising a rack and pinion assembly 51, the pinion 
52 of which is connected integrally to body 45 and co- 
axial with pin 48, and the rack 53 of which is carried by 
a linear actuator 54. In the exampleshown, actuator 54 

5 is a double-acting pneumatic jack, which comprises two 
opposite output rods 55, each connected integrally at 
the free end to frame 32 by a respective L-shaped brack- 
et 56; and a jacket 57 movable axially along rods 55 and 
fitted integrally with rack 53. 

10 [0020] In actual use, frame 32 is moved in a horizontal 
plane, is adjusted in height with respecttothe horizontal 
plane by operating motor reducers 1 1 and 28 and motor 
38 in known manner, and is tilted with respect to a ver- 
tical plane by so operating actuating assembly 42 that 

'5 all the suction heads 33 on the frame are equioriented 
and disposed in a plane parallel to surface 4 of support 
3; at which point, sheets 2 may be loaded or unloaded 
on or off surface 4 in known manner. To load or unload 
sheets 2 on or off surface 5 of support 3, actuators 54 

20 are first operated to move respective heads 33 into the 
opposite work position shown by the dash line in Figures 
2 and 3 for one head 33 only; actuating assembly 42 is 
then operated to rotate frame 32 about axis 41 and po- 
sition suction cups 44 in a plane parallel to surface 5; 

25 and the loading/unloading operations are then per- 
formed in known manner. 

[0021] In the event only some of heads 33 are re- 
quired to load/unload sheet 2, e.g. because sheet 2 is 
smaller than or a different shape from frame 32, one or 

30 more heads 33 are moved into the rest position by op- 
erating respective actuators 54. 
[0022] As will be clear from the foregoing description, 
the construction characteristics of system 1 - in particu- 
lar, the use of a single circular-section tubular beam and 

35 the way in which device 7 is made and connected to 
device 8 - provide for obtaining an overhead gripping 
and conveying system which, as compared with known 
solutions and for a given maximum work load, is ex- 
tremely lightweight and compact. As a result, both the 

40 traveling speed and acceleration/deceleration of frame 
32 can be increased considerably, thus reducing grip- 
ping and transfer time, with relatively little power re- 
quired, and the whole of device 8 can be moved without 
dismantling any of the component parts of the system: 

45 in particular, without disconnecting carriage 23 from 
beam 12. More specifically, by folding frame 32 about 
the hinge and rotating the folded frame about axis 41 
into a position perpendicular to axis 35, the whole sys- 
tem can be accommodated in a normal freight container. 

so [0023] As regards beam 12, this is extremely cheap 
and easy to produce by featuring ordinary cylindrical, 
constant-section, one-piece, tubular bodies, which are 
readily available at low cost, and to which two end flang- 
es and two longitudinal lateral brackets are simply weld- 

55 ed. Beam 12 can therefore be made of any length by 
simply cutting a standard-size tubular body, in the case 
of a short beam, or using a number of cylindrical lengths 
of the same cross section, which are simply bolted to- 
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gether and therefore easily disconnected and recon- 
nected, with carriage 23 fitted permanently to one of the 
lengths. 

[0024] The reduction in weight and cost of system 1 , 
as compared with known solutions, is also due to using 
orientable gripping heads, which provide for eliminating 
the pivot and relative actuators, while at the same time 
enabling sheets to be loaded or unloaded on or off two- 
sided supports, i.e. with two tilted converging surfaces. 
From the operating standpoint, eliminating the pivot also 
provides for obtaining a highly stable gripping and con- 
veying system, by rotation of heads 33 exerting no no- 
ticeable stress on frame 32 or, therefore, carriage 23. 
[0025] Clearly, changes may be made to the system 
as described herein without, however, departing from 
the scope of the present invention. In particular, beam 
1 2, while still being tubular, may have a slightly oval sec- 
tion, may have rails formed differently from those de- 
scribed, and may be connected to the carriages other- 
wise than as described by way of example. 
[0026] Finally, heads 33 may be connected to frame 
32 otherwise than as shown, and be operated by actu- 
ating assemblies differing from those described. 



Claims 

1 . An overhead gripping and conveying system (1 ) for 
sheets (2) of glass, the system (1 ) comprising grip- 
ping means (7) for engaging a sheet (2) fortransfor: 
and overhead actuating means (8) for operating 
said gripping means (7), and in turn comprising two 
straight, parallel, transversely spaced guides (10), 
a carriage (9) running along each of said straight 
guides (10), and a rigid structure (12) connecting 
said carriages (9) to each other; characterized in 
that said rigid structure comprises a single straight, 
cylindrical tubular member (1 2). 

2. A system as claimed in Claim 1 , characterized in 
that said cylindrical tubular member comprises at 
least one cylindrical tubular body (1 6) formed in one 
piece and having a constant annular cross section. 

3. A system as claimed in Claim 1 or 2, characterized 
by comprising first releasable connecting means 
(14, 15) for connecting said single tubular member 
(12) to said carriages (9). 

4. A system as claimed in Claim 2 or 3, characterized 
in that said single tubular member (12) comprises 
at least two identical said cylindrical tubular bodies 
(16) aligned and coaxial with each other; and sec- 
ond releasable connecting means (18, 19) for con- 
necting said tubular bodies to each other. 

5. A system as claimed in Claim 4, characterized in 
that said second releasable connecting means (1 8, 
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19) comprise flange means (18) carried by each of 
said tubular bodies (16); and a number of bolts (19) 
for fastening said flange means (18) to each other. 

5 6. A system as claimed in any one of the foregoing 
Claims, characterized in that said tubular member 
(12) is fitted integrally with a further straight guide 
(20) extending between said carriages (9); and by 
comprising a further carriage (23) connected in slid- 

10 ing manner to said further straight guide (20). 

7. A system as claimed in Claim 6, characterized in 
that said further straight guide (20) comprises two 
identical opposite elongated tubular brackets (20) 

is located on diametrically-opposite sides of said tu- 
bular member (1 2) and connected integrally to the 
tubular member. 

8. A system as claimed in Claim 7, characterized in 
20 that said brackets (20) are welded to said tubular 

member (12). 

9. A system as claimed in any one of the foregoing 
Claims, characterized in that said tubular member 

25 (12) has a circular, substantially constant cross sec- 
tion. 

10. A system as claimed in any one of the foregoing 
Claims, characterized in that said gripping means 

30 (7) comprise a supporting frame (32) connected to 
said tubular member (12); at least one suction cup 
gripping head (33): andconnecting means (48, 48a) 
for connecting said gripping head (33) to said frame 
(32) and permitting displacement of said gripping 

35 head (33), with respect to the frame (32), between 
two different operating positions. 

11. A system as claimed in Claim 10, characterized in 
that said connecting means comprise first hinge 

40 means (48, 48a) permitting rotation of said gripping 
head (33) between said two operating positions 
about a hinge axis (48). 

12. A system as claimed in Claim 11 , characterized in 
45 that said two operating positions are rotated sub- 
stantially 180° with respect to each other. 

1 3. A system as claimed in one of Claims 1 0 to 1 2, char- 
acterized in that said connecting means (48, 48a) 

so permit displacement of said gripping head (33) into 
a rest position preventing any contact with the sheet 
(2). 

14. A system as claimed in any one of Claims 10 to 14, 
55 characterized by also comprising actuating means 

(50) for moving said gripping head (33) between 
any two of said positions. 
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15. A system as claimed in Claim 14, characterized in 
that said actuating means comprise a linear actua- 
tor (54) and a linear-to-rotary motion conversion as- 
sembly (51). 

5 

16. A system as claimed in Claim 15, characterized in 
that the motion conversion assembly comprises a 
gear transmission (51). 

17. A system as claimed in Claims 6 and 10, character- 10 
ized by also comprising first telescopic means (34) 
and second hinge means (40) for connecting said 
tubular member (12) to said frame (32); first (38) 
and second (42) actuating means being provided 

for respectively moving said frame (32) along a ver- is 
tical axis (35) and rotating the frame (32), about a 
hinge axis (41) perpendicular to said vertical axis 
(35), with respect to said tubular member (1 2). 

18. A system as claimed in any one of Claims 10 to 17, 20 
characterized in that said frame (32) comprises a 
first (32a) and at least a second (32b) portion; and 
further hinge means (32c) interposed between said 
portions (32a)(32b) to enable said first (32a) and 
said second (32b) portion to rotate with respect to 25 
each other between a stable open operating posi- 
tion wherein said portions (32a)(32b) are aligned 
with each other, and a stable rest position wherein 
said two portions (32a)(32b) are folded one over the 
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